Background-Peripheral kappa receptor agonists may provide a new therapeutic approach for the treatment of functional dyspepsia. Aims-To evaluate, in a large multicentre trial, the use of the kappa receptor agonist fedotozine to improve symptoms associated with functional dyspepsia. Methods-Two or more of the following persistent symptoms were required for inclusion: epigastric pain, early satiety, epigastric fullness or distension, nausea, vomiting, and a feeling of slow digestion. On completing a two week placebo washout, 271 patients were randomised into two groups to receive 30 mg fedotozine three times daily or placebo for six weeks under double blind conditions. Results-The improvement in the overall intensity of dyspeptic symptoms (main eYcacy criterion) was significantly more pronounced in the fedotozine group (p=0.002) compared with placebo, as was epigastric pain (p=0.004) and nausea (p=0.01); the improvement in postprandial fullness was nearly significant (p=0.052). Inability to finish a meal and slow digestion were unaVected. The patient global score, the average of the five individual symptoms, was notably ameliorated with fedotozine (p=0.021). The safety of fedotozine was excellent. Conclusions-Fedotozine at 30 mg three times daily is safe and more eVective than placebo for the relief of key symptoms associated with functional dyspepsia. (Gut 1997; 41: 664-668) 
Functional or idiopathic dyspepsia is a commonly occurring chronic digestive disorder aVecting 20-40% of the general population. 1 2 This condition is characterised by a recurring, variable cluster of upper abdominal symptoms associated with food intake for which no evidence of organic disease can be found. Like other functional disorders of the gastrointestinal system such as irritable bowel syndrome and gastro-oesophageal reflux, our understanding of the pathophysiological mechanism(s) underlying this condition remains elusive. 3 Motor, neurohumoral, and sensory abnormalities in both the stomach [4] [5] [6] [7] and small bowel 4 7-9 have been demonstrated in some patients with functional dyspepsia, but attempts to classify patients into dyspepsia subgroups based on predominating symptoms linked to such disturbances (dysmotility-like, ulcer-like, reflux-like dyspepsia) do not seem helpful: many patients have symptoms which clearly occupy more than one category. 2 Moreover, about one third of patients with functional dyspepsia also have symptoms associated with irritable bowel syndrome. 2 10 This may explain why the response to drug treatment of dyspepsia based on a symptom oriented classification may be too narrow an approach.
Fedotozine (Institut de Recherche Jouveinal, Fresnes, France) provides a new alternative to the conventional management of functional dyspepsia. This compound acts on the kappa receptors located on aVerent neurones in the gut wall, where it is able to modify both sensory and motor responses to stimuli. [11] [12] [13] [14] [15] Physiological investigations have shown that fedotozine inhibits the gastrointestinal eVects of stress in dogs 14 and raises the threshold of discomfort to gastric distension in healthy subjects. 15 A recent double blind, placebo controlled, dose ranging study in 146 patients showed a significant eVect of fedotozine on dyspeptic symptoms at 30 mg and 70 mg thrice daily doses. 16 The aim of this study was to evaluate and reconfirm the eYcacy and safety of fedotozine 30 mg three times daily for six weeks in the treatment of functional dyspepsia in a large multicentre trial.
Patients and Methods

PATIENT RECRUITMENT AND STUDY DESIGN
In this double blind, randomised, placebo controlled trial, a total of 333 patients (261 outpatients, 78.4%; 72 primary care patients, 21.6%) with functional dyspepsia were initially selected from 25 centres in the UK and Ireland. All volunteers were required to give their informed written consent before entering the study, the protocol of which was approved by the Ethics Committee of each investigational centre as well as by the Pinewood Independent Ethics Committee (Bagshot, Surrey, UK). The main inclusion criterion was the presence of two or more of the following dyspeptic symptoms at least three times per week: inability to finish a normal meal, feeling of postprandial fullness and/or distension in the epigastric region, nausea and/or vomiting associated with eating, feeling of "slow digestion"
(an uncomfortable feeling of food in the stomach) persisting beyond the second postprandial hour, and epigastric pain. The symptoms were primarily postprandial, had persisted for at least three months, and were the main reason for the medical consultation. In order to exclude underlying organic disease, upper gastrointestinal endoscopy was performed within the preceding month, and a hepatobiliary ultrasonography within the previous year. Otherwise, the physical examination and routine laboratory examinations were normal. Patients who had undergone digestive surgery, those who were habitual consumers of more than five units of alcohol per day, and those taking corticosteroids, neuroleptics, or any other pharmacological agent likely to aVect the gastrointestinal tract (antiulcer drugs or gastric protective agents such as antacids or H 2 antagonists) were not included in the study. Finally, persons suffering from another chronic illness were excluded from the trial, as were pregnant women and nursing mothers.
During a one to two week single blind run in phase, all the recruited patients received a placebo tablet three times a day. This period permitted a washout of any previous dyspepsia treatment, a definitive assessment of the patient's dyspeptic symptoms profile, and an appraisal of potential compliance with treatment and his/her ability to perform the self assessments required to evaluate product eYcacy. By the end of the run in period, 271 patients complied with the selection criteria. They were then randomised into one of two parallel groups to receive identical tablets of placebo or 30 mg fedotozine at the inclusion visit (V0), and instructed to take them three times daily before each principal meal for six weeks.
ASSESSMENTS
The main eYcacy criterion was the patient self assessment of overall symptom intensity as recorded each evening on a diary card according to the following scale: 0, zero intensity; 1, slight intensity with symptoms present but not causing discomfort; 2, moderate intensity, symptoms causing discomfort without disturbing daily activities; 3, severe intensity whereby symptoms disturb daily activities; 4, very severe activity such that symptoms cause important disturbances in daily activities and/or require rest. Secondary eYcacy criteria included various patient and investigator evaluations. Patients rated changes in their individual dyspeptic symptoms using the 0-4 intensity scale described above. They also provided an overall assessment of the therapeutic result at an intermediate patient visit (V1) scheduled after three weeks, and at the final visit (V2) at six weeks. The five grade scale used for this global evaluation was as follows: 0, total disappearance of symptoms; 1, very marked improvement; 2, slight improvement; 3, no change; 4, worsening of symptoms.
The investigators evaluated the intensity (same as the patient five grade intensity scale) and frequency (four grade scale: 0, no symptoms; 1, low frequency, one to three weekly episodes; 2, moderate frequency, four to six weekly episodes; 3, high frequency; seven or more weekly episodes) of individual dyspeptic symptoms at the three patient visits, judged overall eYcacy at V1 and V2 according to the same five grade global evaluation scale used by the patients, and assessed changes in the "main symptoms" (at V1 and V2) which had initially been reported by the patient at the inclusion visit to be the most disabling (using the global evaluation scale).
Physical examinations were carried out at the preinclusion visit, the end of the placebo run in, week 3, and week 6, while laboratory tests were performed before inclusion and at the end of the treatment period. Overall safety was also assessed by the patient and investigator at the final visit as being excellent, good, fair, or bad. Adverse events based either on spontaneous complaints or elicited by standardised questioning were recorded at each visit. The patients were qualitatively questioned (yes/no) by the investigators for the presence of associated gastro-oesophageal reflux or irritable bowel syndrome. Finally, a histopathological search for Helicobacter pylori status was carried out in a subset of the study population by means of antral biopsies during the required endoscopic examination.
STATISTICAL ANALYSIS
At the time the study protocol was prepared, there was no information about the variance of the primary eYcacy criterion. The minimum sample size was therefore based on an estimate of the percentage of responders with fedotozine (75%) and placebo (55%). In order to show a diVerence between groups with a significance level of =0.05, and with a power (1− ) = 0.90, it was then computed that the minimum sample size would be 117 per treatment group.
Initial demographic characteristics and baseline values were tabulated at V0 for each treatment group to exclude any significant intergroup diVerences. Student's t test was used to compare baseline values of the eYcacy parameters between groups. The mean of the daily overall intensity of symptoms during the six weeks of active treatment was taken as the measure of the overall intensity of dyspeptic symptoms. Analysis of covariance with the baseline inclusion value as covariant was used to test intergroup diVerences in the "intention to treat" cohort (all patients randomised at V0). The mean values of the investigator global score were analysed in a similar manner. The main eYcacy criterion and quantitative secondary criteria were also subjected to repeated measurements analysis (one week as unit of measure) to ascertain whether the time profile of response was identical in both treatment groups. Qualitative secondary eYcacy criteria were generally analysed using 2 tests which were two sided with a significance level of =0.05. Finally, additional statistical analyses were performed on three selective subgroups of interest: dyspeptic patients with symptoms suggesting gastro-oesophageal reflux or irritable bowel syndrome, and an eYcacy analysis according to H pylori status.
Results
DEMOGRAPHICS AND BASELINE CHARACTERISTICS
During the run in period, the overall symptom intensity was rated as zero, slight, moderate, severe, and very severe on 13.7%, 37.3%, 35.3%, 11.7%, and 2% of days, respectively. The most frequent individual symptoms were fullness, slow digestion, and epigastric pain, respectively reported on 78%, 70.2%, and 66.1% of pretreatment days. Among the randomised patients, most (88.6%) complained of permanent symptoms of chronic dyspepsia (mean duration 55.1 weeks), with acute periods of exacerbation in 51.7% of cases lasting an average of 6.3 weeks. Overall in the "intention to treat" cohort, the symptom most often considered as "main" by the patients was epigastric pain (42.4%) followed by the sensation of fullness (32.1%). No significant diVerences emerged between treatment groups for the above mentioned parameters. Table 1 summarises characteristics of the patients entering the six week active part of the trial. Both treatment groups were comparable for demographic and physical parameters, basic illness, and dyspeptic symptoms.
Of the 271 patients randomised at V0, 67 (24.7%) were withdrawn before the normal end of the study (34 placebo and 33 fedotozine patients). Treatment related causes (treatment failure or adverse eVects) led to 37 premature withdrawals (55.2%; 15 placebo and 22 fedotozine patients).
EFFICACY
After six weeks of treatment under double blind conditions, the improvement in the overall intensity of dyspeptic symptoms (main criterion) was significantly greater in the fedotozine group than among placebo recipients (treatment eVect 0.180; 95% confidence intervals 0.07 to 0.29; p=0.002). This reflected a decrease in the overall intensity of dyspeptic symptoms from 1.5 (0.7) (mean baseline) to 1.2 (0.8) (six week mean) in the placebo group, and from 1.6 (0.7) to 1.1 (0.7) in patients on fedotozine (table 2). As seen in fig 1, repeated measurements analysis showed a significant diVerence in the time profile of response for the overall intensity of dyspeptic symptoms (p=0.002). Table 2 presents the changes in secondary eYcacy criteria derived from the patient self assessments. Intergroup diVerences were significantly in favour of fedotozine for amelioration of epigastric pain (p=0.004) and nausea (p=0.01); the diVerence for the sensation of fullness was at the borderline of significance (p=0.052). The patient global score, the average of the five individual symptoms, was also significantly improved in the fedotozine group (p=0.021).
Of the "main symptoms", significant improvements were reported with fedotozine for the sensation of fullness (86.1% versus 55.6%, p=0.046). Figure 2 shows the changes in the mean number of days per week during which patients experienced their most severe dyspeptic symptoms. When symptom intensity is expressed as either very severe/severe, moderate, or slight/nil, fedotozine improved the frequency of occurrence of symptom intensity at approximately double the rate of placebo by the end of the trial. The frequency of slight/pain free days per week increased by 78%, versus 33% for placebo. In contrast with patient scored results, eYcacy assessments by the investigators failed to indicate a significant diVerence between groups for the main and the secondary eYcacy criteria.
Subgroup analyses of dyspeptic patients classified by investigators as having associated gastro-oesophageal reflux failed to reveal intergroup diVerences for primary or secondary eYcacy parameters with one exception: a notably better score for fedotozine for nausea (p=0.033). By contrast, in patients with associated irritable bowel symptoms (n=198), a significant diVerence in favour of fedotozine emerged for the overall intensity of dyspeptic symptoms (p=0.008). Secondary eYcacy parameters in this subgroup paralleled those seen in the entire randomised population, but intergroup diVerences were situated at the borderline of significance due to the smaller sample size (pain, p=0.052; slow digestion, p=0.055; global score, p=0.069). Antral biopsy specimens were available for 133 randomised patients (49%), 61 in the fedotozine group (44% of group), and 72 in the placebo group (55% of group). From the available biopsy specimens, 56 were negative for H pylori among placebo patients (76%), compared with 30 (49%) from fedotozine patients. In the subgroup of patients for whom antral biopsy specimens were available, H pylori status had no eVect on the outcome of treatment. Finally, there were no diVerences in the responses to treatment between outpatients and primary care patients.
SAFETY
The safety analysis included 262 of the 271 patients who entered the active phase of the trial: eight placebo and one fedotozine patient were immediately lost to follow up after randomisation. In the course of treatment, there was no significant diVerence in the incidence of adverse events reported by 83 patients on fedotozine (59.7%) and by 72 patients taking placebo (58.1%). These eVects were generally mild, transient, and varied. Their distribution according to body system or type of event did not vary between groups except for pain which was more frequent in the placebo group (4.8%) than in the active treatment group (0.7%). There were 13 withdrawals from the fedotozine group due to adverse events and nine from the placebo group. Most patients and investigators rated fedotozine safety as excellent or good, and slightly better than placebo. No evidence of any eVect by fedotozine on laboratory tests was found; none of the isolated laboratory values falling outside the reference range could be related to the study treatment.
Discussion
This phase III clinical investigation of fedotozine was designed to circumvent some of the methodological limitations often encountered in dyspepsia trials. It took the form of a randomised, parallel group study which recruited its unselected dyspeptic population from both the hospital and general practice, and which measured changes in global and individual symptoms as assessed by both patients and investigators. Furthermore, the study incorporated a properly matched placebo control group, along with a placebo run in phase. The latter not only served to introduce the patients to the study protocol and provided a pretreatment baseline, but also permitted verification of compliance and proper completion of self evaluation diaries. Moreover, the investigators could ascertain that recruited patients were indeed symptomatic at randomisation. However, despite the incorporation of a placebo run in period, a placebo eVect was still important during the first three weeks of active treatment as shown by repeated measurements data (fig 1) . This is the second large study comparing fedotozine with placebo in patients with functional dyspepsia. As in the previous multicentre trial, 16 our results indicated that fedotozine was safe and likely to be eVective in the treatment of this ubiquitous disorder. The primary eYcacy criterion-patient self assessment of the overall intensity of dyspeptic symptoms-was significantly improved (p=0.002) by the kappa receptor agonist.
Of the individual dyspeptic symptoms, two responded particularly well to treatment: epigastric pain and nausea. The sensation of fullness was also ameliorated. The importance of the drug's ability to alleviate pain and fullness is highlighted by the fact that these symptoms were most frequently rated as being of moderate, severe, or very severe intensity at baseline, and considered to be the main symptoms by most patients. The patient global score, the average of the individual symptoms, was also notably improved. Unlike the previous multicentre dyspepsia trial, the overall physician assessment of fedotozine was not statistically superior to placebo, although investigators clearly rated it as having reduced the severity of global and individual dyspeptic symptoms. This result was most likely related to the heterogeneity of eYcacy scores assigned by investigators from diVerent centres. Indeed, when evaluating changes in subjective symptoms such as those of dyspepsia, it seem more relevant to rely on the patient's assessments than those by physicians. When seen from the patient's perspective, the clinical relevance of treatment with fedotozine was demonstrated by its ability to increase slight/pain free days per week of the most severe dyspeptic symptom reported by patients by 78% versus 33% with placebo. Fedotozine also decreased the mean number of days with very severe/severe pain by 44% versus 25% with placebo ( fig 2) .
In the present study, no interaction between treatment eVect and H pylori status was found. Because many patients were included in the trial after endoscopy screening, H pylori status was available in only about 50% of patients. In this subset, patients randomised to the fedotozine group were more often H pylori positive. We have no explanation for the diVerence in the H pylori status between the fedotozine and placebo patients.
A promising finding which emerged from this study was the distinct tendency of fedotozine to score better than placebo in the large subgroup of dyspeptic patients having associated irritable bowel symptoms. Indeed, fedotozine has proven to be eVective in the relief of abdominal pain-the cardinal irritable bowel symptom. This was confirmed in a recent large double blind, dose response trial of fedotozine versus placebo in the treatment of patients with irritable bowel syndrome, in which fedotozine significantly reduced abdominal pain and bloating. 17 Therefore, fedotozine appears to improve gastrointestinal sensitivity at a level of integration which may involve the entire digestive tract. The use of such kappa receptor agonists could oVer a broader therapeutic option in the treatment of functional dyspepsia for which the current monovalent therapeutic approach based on symptom linked subgroup classification has not always been successful, or when irritable bowel symptoms are also present.
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